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1 
This invention relates to tanks for measuring 
volumes of liquid, in particular for use in the 
production of viscose for the delivery fo the 
churn of measured quantities of sodium hydrox- 
ide solution. 
Such tanks are known comprising a chamber 
wi,th a weir for allowing ovelçow of liquid sur- 
plus fo the required volume, lormally an in/et 
is provided with a manually or automatically 
controlled valve for shutting off the supply when 
the level of the liquid in the chamber rises to 
the level of the weir but difIculties are met in 
ensuring that the supply is cut off at a suitable 
moment and not just a little too soon or too late. 
It is the object of the present invention to 
permit a slow closing of the in/et to ensure a 
smooth terrnination to the iïlling of the chamber. 
According fo the present invention a tank for 
delivering a measured volume of liquid comprises 
a chamber with a weir for allowing overfiow of 
liquid surplus to the required volume, a delivery 
ourlet, and an in/et valve opened pneumatically 
by air supplied through a pilot valve operated 
by a iïoat suspended in.the chamber wherein a 
slow closing of the in/et valve îollows from the 
provision between the pilot valve and the in]et 
valve of a pressure reservoir from which the air 
exhausts slowly after the closing of the pilot 
valve. 
Preferably the pilot valve forms part of a three 
port valve permitting supply of-air fo the pres- 
sure reservoir and inlet valve, and alternatively 
the stopping of the air and the exhaustion of 
the air from the pressure reservoir. 
The present invention also includes a combi- 
nation of a churn for use in the production of 
viscose and a tank for supplying the measured 
volumes of liquid as described in either of the 
two preceding paragraphs. 
In a speciflc example of the present invention, 
apparatus for measuring a predetermined volume 
of sodium hydroxide solution comprises a tank 
having an in/et pipe, an ourlet pipe, a weir and 
a float which is connected by a rod fo a piston 
in a three port pilot valve. Sodium hydroxide so- 
lution is delivered from a stock supply fo the tank 
by the in/et pipe which has a pneumatically oper- 
ated in/et valve requiring an air pressure of about 
20 p. s. i. to maintain a fully open position. The 
pilot valve has an inlet port, an ourlet port and 
a vent. The in/et port is connected fo an ex- 
ternal compressed air source and when the piston 
is in a lowered position the air pressure is trans- 
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As the level of the sodium hydroxide solution 
in the tank rises toward the weir, the float lifts 
and consequently the piston within the pilot valve 
is moved upwards so that eventually it seais the 
5 in/et port, cutting off the air supply, and connects 
the ourlet port to the vent. The compressed air 
within the reservoir exhauss through the vent, 
slow].y releasing the pressure on the pneumati- 
cally operated in/et valve so that the flow of 
sodium hydroxide solution to the tank is gïadu- 
ally cut off over a period of 15-20 seconds. At 
this stage, sodium hydroxide solution in excess 
of the measured volume in the tank is passing 
over the weir. The measured volume of solution 
15 is thon allowed to pass to a churn, in which 
viscose is produced, by the manual operation of 
a valve in the ourlet pipe. 
One example of a sodium hydroxide measuring 
tank constructed in accordance with the pres- 
20 ent invention is illustrated in the accompanying 
drawings in which Figure 1 is a vertical section 
of the tank during the fllling opeïation and Fig- 
ure 2 is a front elevation of the weir plate. 
lefeïring to Figure 1, a tank  is fitted with 
25 an in/et pipe 2 for delivering sodium hydroxide 
solution - from a storage tank (not shown), an 
ourlet pipe 4 fltted with a valve , and an over- 
flow pipe 6 fltted with a weir plate ][. The in/et 
pipe 2- is fltted with a pneumatically operated 
30 valve $ which is normally closed but is opened 
when supplied with air at a pressure of approxi- 
mate!y 20 pounds per square inch. The pneu- 
matically operated valve $ comprises a cylinder 
9 having a piston 0 connected to a sliding plug 
35  which is normally held bY a spring 2 in a 
position where it stops the flow of solution - 
through the inlet pipe 2, that is to say in a posi- 
tion above that shown in Figure 1. To open the 
valve $ for the supply of caustic soda solution 9 
h0 air under pressure of approximately 20 pounds 
per square inch is supplied to the valve $ from 
.a source (not shown) by an air pipe - through 
a control valve 4, a second air pipe , a float 
operated, three port, pilot valve $, a third air 
5 pipe |7 and a pressure reservoir $, the plug | 
then occupying the position shown in Figure 1. 
The controlling valve  has two positions. In 
one position air under pressure is admitted to 
the pipe  and in the second position the pipe 
50  is open to the atmosphere. The pilot valve 
$ has three communicating chambers 9, 29, 
2. The upper chamber |9 is connected with the 
pipe  and the lower chamber 2, is connected 
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mitted through the ourlet port to a pressure res- with the atmosphere through a vent 22, the aper- 
ervoir of 60 cubic inches, and from the reservoir 55 ture of which may be controlled by a valve 2a. 
to the pneumatically operated in/et valve. The central chamber 29 is connected to the pipe 
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17 and a piston 24, connected by a rod 2§ to a 
float 26 in the tank I, can more within the.cen- 
tral chamber 26 so that in ifs lower position, the 
chamber 21 is sealed and the pipe 17 is in com- 
munication with the pipe 15, and in ifs upper 
position (shown in Figure 1 in dotted outline) 
the chamber 19 is sealed and the pipe 17 is in 
communication with the atmosphere through the 
vent 22. The float 26 is located in the tank I so 
that it is lifted by the rlsing level of the sodium 
hydroxide solution 6 just belote the measured 
volume has been delivered. 
The wier plate 7 (Figure 2) consists of a disc 
having a D-shaped cut out 27. When the level 
of solution 3 reaches the plate 7, the tank I con- 
tains the required measured volume and any 
excess passes through the cut-out 27 and returns 
to the storage tank by the way of the pipe 6 The 
measured volume may be corrected over a small 
range by means of a reservoir displacement float 
26 mounted on a screw 29 from the top of the 
tank I. The float 26, which is partly immersed 
in the solution 3 when the tank I is full, may be 
moved in a vertical plane by a nut 39 on the 
screw 29. 
At the commencement of the fllling operation, 
the valve . is closed and the piston 24 of the pilot 
valve 16 will be at its lovest position. The con- 
trol valve 14 is turned so that air t a pressure 
of 20 pounds Per square inch is admitted to pipe 
I. to open the inlet valve 6 through the pilot 
valve 16, the pipe 17 and the reservoir 16. Sodium 
hydroxide solution 3 will now enter the tank 
through the pipe 2 and as the level of liquid 
proaches the plate , the float 26 will be lifted 
and the piston 24 will more up in the pilot valve 
 16 nd hence will shut off the air supply throuh 
the pipe I.. Air under pressure is trapped in 
the pilot valve chamber 2, 21, the pipe I and 
the reservoir 16 and is slowly exhausted through 
the vent 23. The reservoir 16 may conveniently 
bave a capacity of about 60 cubic inches so that 
about 15 to 20 seconds elapse before exhaustion 
is complete. As the air pressure in the reservoir 
19 decreases, the valve 6 slowiy closes the inlet 
pipe 2 so that the flow of solution 3 is gradually 
cut off aiso over a period of 15 fo 0 seconds. 
During the cutting-off period, the turbulence of 
the solution in the tank I subsides so that on 
completion the level of the solution 3 (shown by 
the chain line A) is smooth and the excess so- 
lution passes over the weir plate  into the pipe 
. The tank I now ,contains the measured quan- 
tity of solution 3. 
The solution - may be discharged from the 
tank I by turning the valve 14 to the position 
which opens pipe I  to the atmosphere and open- 
ing valve . As the tank 
and the piston 4 will drop to their lower posi- 
tions in preparation for the next fllling cycle. 
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The measuring tank is of particular use in vis- 
cose production, when volumes of sodium hy- 
droxide solution, water and carbon disulphide are 
separately measured in tanks constructed in ac- 
5 cordance with the present invention. Af the re- 
sponse of an automatic .control, the measured 
quantfites of the solution pass in turn and af de- 
termined intervals fo a churn containing alkali 
cellulose. As the viscose is processed, the meas- 
10 uring tanks are refllled in preparation of the next 
batch cycle. 
I claire: . 
1. Apparatns for delivering measured volumes 
of liquid comprising a tank, an overflow weir over 
15 which surplus liquid is ,discharged from the tank, 
an inlet valve through which liquid is suppHed fo 
the tank, means normally biasing said inlet valve 
to ,closed position, a normally closed ourlet 
through which liquid is discharged from said 
20 tank, an air motor for operating the inlet valve 
to open position, a pressure reservoir through 
which air is alternately supplied fo and exhaust- 
ed from said air motor to control the opening and 
closing of said inlet valve, a pilot valve through 
25 which air is alternately supplied fo and exhaust- 
ed from said pressure reservoir, said pilot valve 
being operable to a position in which air is sup- 
plied to said reservoir through said pilot valve to 
effect opening of said inlet valve or to a second 
0 position in which the air supply fo the pressure 
reservoir is cut off and the air previously sup- 
plied to said reservoir is slowly exhausted through 
a restricted exhaust vent of the pilot alve fo per- 
mit a slow return of the inlet valve to ifs closed 
5 position shutting off the supply of liquid to the 
tank and a pilot valve operating float connected 
fo the pilot valve and suspended in the tank so 
that, during the filling of the tank, the float op- 
erates the pilot valve fo a position shutting off the 
4o air supply fo said reservoir when the liquid in the 
tank reaches a predetermined level located be- 
low the level of the overflow weir, the discharge 
area of the said exhaust vent of the pilot valve 
being so related to the volume of the air inlet 
45 motor chamber and said pressure reservoir as to 
give a predetermined rime of closing of the inlet 
valve which .enables the liquid level in the tank 
to be raised up to af least the level of the over- 
flow weir between the closing of the pilot valve to 
5o shut off the supply of air to the pressure reser- 
voir and the complete closure of the inlet valve. 
2. Apparatus as claimed in claire 1, wherein the 
pilot valve forms.pat of a three port valve per- 
mitting supply of air to the pressure reservoir 
55 and inlet valve and, alternately, the stopping, of 
the air suppiy and the exhaust of the air from the 
pressure reservoir. 
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